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Abstract

Background—Chlamydia and gonorrhea infections can lead to serious and costly sequelae in
women, but sequelae in men are rare. In accordance with the Centers for Disease Control and
Prevention guidelines, female jail inmates in Maricopa County (Phoenix area), Arizona, are
screened for these infections. Owing to lack of evidence of screening benefits in men, male
inmates are tested and treated based on symptoms only.

Methods—We developed a probabilistic simulation model to simulate chlamydia and gonorrhea
infections in Maricopa County jail male inmates and transmissions to female partners per year. We
estimated the cost-effectiveness of screening as the cost per infection averted. Costs were
estimated from the perspective of the Maricopa County Department of Public Health and the
Correctional Health Services.

Results—Compared with symptom-based testing and treating strategy, screening male arrestees
of all ages and only those 35 years or younger yielded the following results: averted approximately
556 and 491 cases of infection in women at a cost of approximately US $1240 and $860 per case
averted, respectively, if screened during physical examination (between days 8 and 14 from entry
to jail), and averted approximately 1100 and 995 cases of infections averted at a cost of US $1030
and $710 per infection averted, respectively, if screened early, within 2 to 3 days from entry to
jail.
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Conclusions—Screening of male inmates incurs a modest cost per infection averted in women
compared with symptom-based testing. Screening in correctional settings can be used by public
health programs to reduce disease burden, sequelae, and associated costs.

Correctional facility inmates are at higher risk for sexually transmitted infections with rates
considerably higher than those of the general population.! In women, chlamydia (CT) and
gonorrhea (GC) can cause serious and costly sequelae, including pelvic inflammatory
disease, which can lead to chronic pelvic pain, ectopic pregnancy, and infertility. Estimates
in the literature have indicated that screening and treating women for these infections so as
to avert sequelae are cost-effective compared with symptom-based testing.2 The Centers for
Disease Control and Prevention (CDC) and US Preventive Services Task Force provide
guidelines and recommendations for screening women for these infections. The CDC does
not provide similar guidelines for screening of male adults because the sequelae of male
infection (epididymitis) are not severe.4 The US Preventive Services Task Force gives male
screening for CT an “I” (incomplete evidence) rating, and cost-effectiveness analyses of
male screening have reached varying conclusions.> However, studies have estimated
probable benefits of screening men in high-prevalence settings such as in jails.6 Although 2
studies associated jail-based male screening programs with a reduction in disease burden in
the community”-8 another study of a Philadelphia program found no such evidence.®

A pilot screening study conducted by the Arizona Arrestee Reporting Information Network
(AARIN) indicates high prevalence rates of CT and GC infections among men and women
in Maricopa County (Phoenix area) jails.1® Among male arrestees, 7% and 4.6% were tested
positive for CT and GC, respectively, and among female arrestees, 10% and 5% were tested
positive for CT and GC, respectively (see Table 1 for age-based rates). The reported cases of
CT and GC in the general population in year 2010 were approximately 0.41% and 0.06% of
Maricopa residents, respectively.10:11

The Maricopa County Correctional system provides medical care to more than 130,000
persons per year, with annual operating costs of approximately $50 million per year.12 The
Maricopa County Correctional Health Services (CHS) currently screens women arrestees 35
years and younger for CT and GC infections during the time of physical examination (PE).
Male arrestees are not screened because of the unavailability of evidence of screening
benefits and limited resources. However, the high prevalence of infections among male
arrestees in Maricopa jails evidenced in the AARIN study indicates that a large population
of women could be exposed to untreated male infections and thus be put at risk for serious
sequelae. We used available data on the Maricopa jail population, including local prevalence
data from the AARIN study and demographics data from the Maricopa county jails, to
simulate infection in jail inmates and transmission to female partners upon their release
during 1 calendar year. We estimated the number of infections averted in women by
screening of male inmates in Maricopa County jails compared with the current strategy of
symptom-based testing and treating. We also estimated the costs incurred for such a
screening program and cost-effectiveness as the cost per infection averted in women.
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We developed a stochastic individual simulation model (in NetLogo 4.1.3 software) by
individually simulating each male arrestee from the time of entry into jail to either, release
from jail if person is not infected at the time of release (both uninfected and infected but
treated before release), or until recovery from infection if person is infected at the time of
release. We simulated 100,000 male inmates, which was approximately the number of
inmates entering jails in Maricopa County each year. The time-unit in the simulation is a
calendar day. Age at entry into jail (Table 1) and length of stay in jail (distributed as 39%,
50%, 52%, 62%, 74%, and 99% stay in jail <1, 2, 3, 8, 14, and 365 days, respectively) for
each person in the simulation were assigned to match those of male inmates in the Maricopa
County jails. At the time of entry, the proportion of arrestees infected with CT, GC, or both
was simulated to match the age-based prevalence of these infections reported in the AARIN
pilot study. We assumed that there were no new infections during the duration of stay in jail.
For those who were released from jail with infection, we simulated possible transmissions to
women as follows. Upon release from jail, assuming a heterosexual population, each person
was assigned a female partner and variables that defined the sexual relationship, such as
duration of partnership, number of sex acts, and condom use. When a relationship ended, a
person could have a new partner, and the sexual behavioral variables were reassigned with
different values to define the new partnership. During each time-unit after release from jail,
the probability that the infected inmate could transmit the infection to his uninfected female
partner was calculated using the Bernoulli equation.

p=1-[(1—a)" = (1-p)"]

where p is the probability of transmission per time-unit, @ and S are the probabilities of
transmission per unprotected and protected sex act, respectively, n the number of sex acts
for that time-unit, and f the proportion of protected sex acts. Transmission beyond that of
infected persons released from jail to uninfected female partners was not modeled. See
Tables 1 and 2 for a list of data parameters and assumptions used in the model. To model
stochasticity among individual persons, where applicable, parameter values were assigned
by drawing random numbers from probability distributions. The number of sex acts per
person per year was uniformly distributed. For each new sexual partnership of a person,
duration of the partnership was exponentially distributed with mean estimated using number
of partners per year. The number of sex acts per partnership was assigned proportional to the
duration. Condom use was distributed by age. The probability of transmission per sex act
was determined based on a uniform distribution. The duration of infection was also
uniformly distributed.

We simulated a population of 100,000 male inmates each under 5 scenarios: (1) symptom-
based testing: this was the baseline and is equivalent to the current scenario where male
inmates who seek medical help based on symptoms are tested for CT and GC; (2) screen all
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during PE: this scenario proposes screening all male arrestees for CT and GC during the
routine PE offered to all inmates, which usually occurs between days 8 to 14 from the time
of entry to jail; (3) screen all inmates 35 years or younger during PE: given that the
prevalence of the infections was lower in the older population of jail inmates (Table 1) and
to reflect current CDC screening recommendations for women in correctional facilities, this
scenario proposes screening only male arrestees who are 35 years or younger during the
routine PE; (4) screen all on days 2 to 3: given that approximately 62% to 74% of inmates
are released from jail by the time of PE, this scenario proposes screening all male arrestees
for CT and GC on the second or third day from the time of entry into jail; and (5) screen all
inmates 35 years or younger on days 2 to 3: this scenario proposes screening only male
arrestees who are 35 years or younger on the second or third day from the time of entry to
jail.

In all scenarios, we made the following assumptions. Testing would be done using a urine-
based combination assay for both CT and GC. We assumed that 73% of all inmates in jail at
the time of screening would agree to test, which is the proportion in Maricopa County jails
accepting a PE. It takes approximately 2 to 3 days to receive test results and approximately 5
to 7 days from time of test before an inmate who is tested positive receives treatment. All
inmates who are tested positive and are in jail were provided with and accepted the
necessary treatment. Infected inmates who were released from jail before this time were
followed up and, if found (with a probability of 80% [expert opinion]), were treated.
Chlamydia would be treated with 1 dose of azithromycin and GC or co-infection with 1 dose
of azithromycin plus 1 dose of ceftriax-one. We kept track of test and treatment costs
incurred by each inmate, which are covered by the CHS or by the Maricopa County
Department of Public Health (MCDPH) (Table 3). In each scenario, we also assumed that
infected inmates who were not tested while in jail but developed symptoms after release
from jail would seek medical help, that is, get tested and treated outside the jail. We
assumed that those costs would be incurred by a different entity outside of MCDPH or CHS
and hence were not included in our analyses. Testing costs, treatment costs, and personnel
wages for follow-up were provided by Maricopa County Health Department in 2011 dollars,
and a microcosting direct measurement technique was used to estimate cost inputs. To
derive the labor costs for follow-up and treatment, we multiplied the staff time associated
with each activity by the compensation, that is, wages plus benefits.

Sensitivity Analysis

We test for the sensitivity of results on age-based proportion accepting screening, age-based
length of stay in jail, earlier availability of treatment for those infected, and additional cost
of early screening, that is, on days 2 to 3 instead of with PE (Table 4).

Evaluation Measures

Under each scenario, using the simulation model, we estimated the number of infections in
women, that is, transmissions from infected male inmates after release from jail, and the
testing and treatment costs incurred by the CHS and MCDPH. For every scenario, we ran
the simulation 30 times each with 100,000 inmates to obtain mean and confidence interval
values of the results. All costs are in 2011 dollars. We estimated the average cost-

Sex Transm Dis. Author manuscript; available in PMC 2015 October 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gopalappa et al. Page 5

effectiveness of scenarios 2 through 5 by dividing the net cost of a scenario by the net
number of infections averted compared with scenario 1. By arranging scenarios in order of
effectiveness, that is, decreasing order in number of new infections in women, we also
estimated incremental cost-effectiveness ratios (ICERSs) as incremental cost per infection
averted in pairwise comparisons of a strategy with the next most effective strategy and
eliminated weakly dominated scenarios. A scenario is weakly dominated if its ICER is
greater than that of a more effective scenario, and hence, if all scenarios are feasible and
acceptable, weakly dominated scenarios can be eliminated. We then reestimated ICERS
among the remaining scenarios. In “Results,” we round estimated values to the nearest 10th
unit.

RESULTS

In all scenarios, of the 100,000 inmates entering jail each year, approximately 10,330 were
estimated to be infected with CT or GC at the time of entry (Table 5). Under the baseline
scenario (scenario 1), where male inmates were tested and treated for CT and GC only if
they sought medical help because of occurrence of symptoms, approximately 2150 infected
inmates had received treatment by time of release from jail, whereas the rest of the 8160
inmates were still infected and unaware of their infection at the time of release. Upon release
from jail, these infected inmates transmitted the infection to approximately 6090 women.
Scenario 1 cost approximately $114,960, of which, 50% was incurred by CHS and the
remaining 50% by MCDPH.

Under the scenario where all male inmates were offered CT and GC screening along with
their PE (scenario 2), which occurred anywhere between days 8 and 14 from the time of
entry to jail, approximately 2600 infected inmates had received treatment by time of release
from jail, whereas the rest of the 7740 remained infected and unaware of their infection at
the time of release. The infected inmates comprised those who were released before testing
day or did not accept the test (6930) and those who were tested but released from jail before
the test results became available (810). These male inmates transmitted the infection to
approximately 5530 women. When only inmates 35 years or younger were offered screening
along with their PE (scenario 3), of the infected male inmates, approximately 2570 were
tested and treated before release, approximately 7050 infected male inmates left jail before
screening day or declined testing, and the remaining 740 infected male inmates were tested
but had left the jail before receiving results. These infected men transmitted the infection to
approximately 5600 women. Therefore, although a smaller population was screened in
scenario 3 compared with scenario 2, given the lower prevalence of CT and GC and data
indicating lower sexual risk behavior among older male population than younger men, there
was not much difference in the number of transmissions. Scenarios 2 and 3 cost
approximately $802,540 and $535,930, respectively. In scenario 2, testing and treatment
incurred 92% and 8% of total cost, respectively. In scenario 3, testing and treatment incurred
88% and 12% of total cost, respectively. In both scenarios, CHS and MCDPH incurred 59%
and 41% of the total cost, respectively.

When all inmates were offered the test on days 2 to 3 from he time of entry to jail instead of
delaying until PE day (scenario 4), there were approximately 7140 inmates with infection at
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the time of their release from jail. The released infected inmates comprised approximately
5730 inmates who had either left the jail before test day or refused to get tested and had
1,410 inmates who were tested but released before their test results were available. When
only inmates 35 years or younger were offered the test on days 2 to 3 from the time of entry
to jail (scenario 5), there were approximately 7250 with infection at the time of release,
including approximately 1280 who had been tested but had not yet received test results by
the time of release. Infected male inmates in scenarios 4 and 5 transmitted the infection to
approximately 5000 and 5090 women, respectively. Scenarios 4 and 5 cost approximately
$1,249,460 and $819,740, respectively. In scenario 4, testing and treatment incurred 92%
and 8% of total cost, respectively. In scenario 5, testing and treatment incurred 89% and
11% of total cost, respectively. In both scenarios, CHS and MCDPH incurred 59% and 41%
of the total cost, respectively.

Compared with baseline, scenarios 2 and 3 prevented approximately 560 and 490 cases of
infection in women, respectively, whereas scenarios 4 and 5 prevented approximately 1100
and 995 cases, respectively. Average cost-effectiveness, that is, the average cost per
infection averted compared with the baseline (scenario 1), was approximately $1240, $860,
$1030, and $710 in scenario 2, 3, 4, and 5, respectively (Table 5). Pairwise comparisons to
estimate ICERs indicated that scenarios 2 and 3 were weakly dominated and, hence, were
eliminated (Table 6). Pairwise comparisons among the remaining scenarios resulted in
ICERs of approximately $710 and $4130 per infection averted in scenarios 5 and 4,
respectively, compared with their next effective alternative (Table 6).

Sensitivity analyses indicate that scenario 5 has the least cost per infection averted compared
with baseline in all cases, except for when the additional cost of screening early (on days 2—
3) is $7 per inmate, in which case scenario 3 has the least cost (Fig. 1). Infections averted in
women were the highest when there was a faster turnaround of test results and treatment
availability (Table 7).

DISCUSSION

Estimates indicate that offering CT and GC screening for male inmates in Maricopa jails
followed with treatment for those infected could avert a large number of infections in
women that could have been transmitted by infected male inmates released from jail.
Although screening all male inmates averted the most cases of infections compared with
screening only younger inmates, it was also relatively costly. Results suggest that screening
only inmates 35 years or younger has the potential to avert a considerable number of
infections in women. Only approximately 26% to 38% of inmates stay in jail longer than 8
to 14 days (time of PE) and, as such, implementing the screening as soon as possible
following arrest should be considered. Screening early, within 2 to 3 days when 48% to 50%
are still in jail, averted twice the number of infections. Screening male inmates 35 years or
younger on days 2 to 3 of entry to jail has the least cost per infection averted compared with
symptom-based testing if early screening has no additional costs or is less than $7 per
inmate screened. If early screening costs an additional $7 or more per inmate screened then
screening inmates 35 years or younger on PE day had the least cost per infection averted
compared with symptom-based testing.
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The model is subject to certain limitations. We estimated costs of testing and treatment of
CT and GC only and did not include costs averted from sequelae in men or infection and
sequelae in women. We estimated only first-level transmission and did not include any of
the downstream transmissions from the infected women to others. We also did not include
the potential impact of partner services. We assumed sexual behavior equivalent to the
general population, but it is likely that some of the inmates are involved in higher-risk
behavior. All of the above could have underestimated costs averted and infections averted.
Also, individual programs may face different costs for specimen collection or testing and
lead to results that differ from what we found.

Public health programs and correctional health systems are frequently faced with priority
versus resource challenges. Our estimates indicate that screening male inmates for CT and
GC could avert a considerable number of infections and hence possibly prevent cases of
costly sequelae in women. These results are consistent with studies on screening at similar
high-prevalence settings.1314 Averting these infections could possibly translate to reducing
disease burden in the community, as indicated in some studies.”:8 Another study that did not
find any such evidence showed an unaccounted decrease in infections in the community in
both control and case groups.® The costs incurred per infection averted are within range of
costs incurred in other screening programs that indicate that screening of men for CT and
GC is cost-effective in high-prevalence settings.>13 Our results indicate that, from the
perspective of MCDPH and CHS, screening male inmates 35 years or younger has a lower
incremental cost per infection averted compared with screening male inmates of all ages,
which is consistent with CDC’s guidelines for screening women.* Early screening and
treatment availability could avert the most infections. In conclusion, in addition to screening
women for early detection of CT and GC for prevention of severe sequelae, screening men
in high-prevalence settings such as jails could prevent the occurrence of these infections in a
large number of women.
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Figure 1.

2,500

S
o

=y

sl
8 3
S =1

Cost ($) per infection averted compared to baseline
w
8

S5:Screen all
) 3:Screen all 4:Screen all <= 35 years of
2:Screen all
during PE day <=35yearsof | onday2-3of  ageonday2-
age during PE entry to jail 3ofentryto
jail
® Base 1,237 858 1,032 709
M Test acceptance:80% if <age
35,60%if >age 35 1,212 892 959 726
W Test acceptance:60% if <age
35,80%if >age 35 1,377 918 1,105 690
u % leaving jail by 8-14 days: 90% if
ages35; 51% if age >35 2108 722 1182 724
u % leaving jail by 8-14 days: 60% if
ages35; 96% if age >35 978 730 919 720
® Infected inmates get treated by
day 3 to 4 from time of test 1173 683 873 586
u Additional c9st of screening early: 1,237 858 1,189 811
S5 per inmate screened
itional i 5
= Additiona c9st of screening early 1,237 258 1284 a73
$7 per inmate screened

Sex Transm Dis. Author manuscript; available in PMC 2015 October 01.

Page 10

Average cost-effectiveness measure (in dollars per infection averted compared with baseline
symptom-based testing scenario) under sensitivity analyses.



Page 11

Gopalappa et al.

"UBWIOM JO BIep 8SN WOPUO0D pue Sioe
X3S pasn am ‘siaulied 118y} pue sajewlul Usamiag aduaiapip abe yonw jou Buiwnsse pue uoeindod [esaush ayy wouy ase sisuped sfewsy Buiwnsse ‘uoneindod esaush sy} Woly aJe asn WOPUOI pue SJoe Xas
10} BIRP 82IN0S Y} 9SNBIAG “PaIaPISU0I SI ‘|enxasolalay Bulunsse Jaulred sjewsy SIY pue ayewul syl ‘st Jeyl ‘panjoAul suosiad ylog Jo Joiaeyad ays ‘diysisulied e ul suoissiwsuel) Burejnwis ul yeys Boz,mw
“Jaured Mau e aAeY Ajaelpawii Jou pjnom eyl uoiodoad sy sutwislap 03 spus diysisuiied e usye paljdde osje ase sanjeA asay |

*Jaguunu wopuel panguisip Ajjearnawoab e se diysiaulied ou Jo uolieInp ayl aulwIalap 03 pasn s uoiodoid awres ay ] “Jaulred e aAeY Jou SB0p A[JUSLIND INQ Xas pey sey oym uoiodoid Buisn uwaE_mm_H
*(T - seak 1ad siaunred Jo Jaquinu) AQ pPapIAIP ZT Se pajewiisa sem

(Syauow ur) uoreINp UBBW By "Jaquinu Wwopuel paingrisip Ajjenusuodxa ue se paulwalep si ‘spua diysiauired ay) 8104aq uorielnp au} ‘si ¥eys ‘uorrelnp Buturewsl sy ‘diysiaulred e ul si uostad e m:_E:mm<+

"annoe Ajjenxas asoyy Buowe syoe xas/siaunted Jo Jaquinu Jo Alobared yoes Japun Buniodal uoiodold Ag paybiam s1oe xas/siaunied Jo Jaquinu pariodal Jo abelane se parewss sjoe xas/siauinied Jo JaquinN
*

I 600 600 ¥I0 ¥TO 8T0  8T0  /[TO 660 60 850 §%0s Pajalold wopuod uoniodold
o1 29-2¢ €/-0v 98-8y 98-8 €6-T1S €6-1S 80T-29 [2ZI-€L [2ZI-€L Tv—0C g+, feak Jod sioe xes ‘ON
o 6 6 6 6 9 g 9 J Far g1 1% ‘aseajal 40 Aep uo Jauped Inoyum uonodold
o /S /S 1S 1S or v 12 T b1 o1 1, (0w) diyssourred jo uoneinp ueaN

J10IARY3(Q [eNXaS

o1 %0 %0 %€ %< %€ %< %L %/ %L 29

o1 %0 %0 %0 %0 %€ %8 %1T %6 %8T 10
U01234U1 JO BOUB[BARId

SHO %1 %y %vT %0T %TT %91 %6T %ce %P s991sa.Ie JO UonNnquIsip by

JInos  99<  ¥9-8S ¥SS¥ vv-OF 6€-GE PE-0E 6¢-S¢C ¥¢—0¢ 6181 LT-GT

A'dnoio aby

uone|ndod 8915844y 3N AlunoD edoalae|y Jo sansiisloedey) fedoineyag pue oiydeabowseq
T31avl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

PMC 2015 October 01.

in

available

Sex Transm Dis. Author manuscript



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Gopalappa et al. Page 12

TABLE 2
Assumptions for Epidemiologic, Testing, and Treatment Parameters for CT and GC

Variable Value/Range Source

Epidemiologic variables For CT

Incubation period, d* 7-21 1
Duration of infection, d”
Symptomatic, men 10-21 19,20
Asymptomatic, men 120-365
Proportion of CT infections that are symptomatic 0.5 18,21
Transmission probability male to female per unprotected sex act 0.56-0.84 22
Relative risk of transmission with condoms 0.42 23
Epidemiologic variables For GC
Incubation period, d* 8 1
Duration of infection, d* 1020
Symptomatic, men 12
Asymptomatic, men 180
Proportion of GC infections that are symptomatic, male 0.6 21,24
Transmission probability male to female per unprotected sex act 0.5-0.7 25
Relative risk of transmission with condoms 0.42 23
Test and treatment efficacy
Test performance, %
CT sensitivity (NAAT) 86.8 26,27
GC sensitivity (NAAT) 88.9 26,27
CT specificity (NAAT) 98.3 28
GC specificity (NAAT) 99.5 28
Treatment efficacy, %
Azithromycin (1 g) against CT 96.5 2
Azithromycin (1 g) and ceftriaxone against GC 89 30

*For each inmate, duration of infection was a random number between the lower and upper bounds. For asymptomatic cases, the number of days
into the infection at the time of entry to jail was a random number between 0 and the assigned length of infection plus incubation period. Assuming
persons who show symptoms before entry to jail would have sought medical help, for symptomatic persons, the number of days into the infection
at the time of entry to jail was a random number between 0 and length of incubation period; that is, symptoms occur only after entry to jail.

NAAT indicates nucleic acid amplification test.

Sex Transm Dis. Author manuscript; available in PMC 2015 October 01.
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TABLE 3
Unit Costs (per Inmate) of Testing and Treatment

Variable Cost™ Incurred by CHS Cost™ Incurred by MCDPH

Test costs per inmate tested in jail 18.18T 11.30%

Treatment costs if infected inmate is in jail at time of receiving treatment®

CT infection 8.82
GC infection or CT and GC coinfection 10.11
Cost to find inmate if released from jail before receiving treatment 41.91
Treatment costs if inmate released from jail before receiving treatmentl|
CT infection 22.74
GC infection or CT and GC coinfection 25.24

Source: MCDPH and CHS; costs determined using microcosting direct measurement.
All costs are in 2011 US dollars.

TAptima CT/GC combo test kit.
t

Page 13

Cost for NAAT for CT and GC test (including test reagents, collection, amplification reagent, tips, requisitions, and other disposable items) and

processing of sample (including courier delivery of specimens to and from laboratory and labor costs for clinicians and technicians for processing

specimen).
§Treatment costs include costs for drugs and indirect costs in obtaining and delivering drugs.
ﬂLabor costs to follow-up and perform disease investigation duties.

Includes cost for drugs and labor costs of clinicians in the MCDPH clinics.

Sex Transm Dis. Author manuscript; available in PMC 2015 October 01.
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TABLE 4

Sensitivity Analyses Parameters

Page 14

Parameter

Base Value

Sensitivity Analysis Value

Proportion accepting screening for CT and GC
Proportion of inmates leaving jail by days 8 to 14 from time of entry to jail
Length of time from day of test for treatment availability for those infected

Additional cost of screening on days 2-3 (applicable for scenarios 4 and 5
only), $ per inmate screened

73% for all ages

74% for all ages

5-7d
$0

a. 80% for age <35y and 60% for age >35y
b. 60% for age <35y and 80% of >35y

a. 90% for age <35 y and 51% for age >35y
b. 60% for age <35y and 96% for age >35y

3-4d

a. $5
b. $7

Sex Transm Dis. Author manuscript; available in PMC 2015 October 01.
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